Pros and Cons of the Nonlinear LUX Color Transform for Wireless Transmission with Motion JPEG2000 by Totozafiny, Théodore et al.
HAL Id: hal-00199605
https://hal.archives-ouvertes.fr/hal-00199605
Submitted on 31 Aug 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Pros and Cons of the Nonlinear LUX Color Transform
for Wireless Transmission with Motion JPEG2000
Théodore Totozafiny, Franck Luthon, Olivier Patrouix
To cite this version:
Théodore Totozafiny, Franck Luthon, Olivier Patrouix. Pros and Cons of the Nonlinear LUX Color
Transform for Wireless Transmission with Motion JPEG2000. International Conference. Image and
Vision Computing New Zealand, Nov 2006, Great Barrier Island, New Zealand. pp.49-55. ￿hal-
00199605￿
Pros and Cons of the Nonlinear LUX Color Transform
for Wireless Transmission with Motion JPEG2000
  
	
1 


1 
ﬀﬂﬁﬃ !
"$#
2
1 %'&)(+*-,/.10324/5367098:5;0=<?>A@B<DCFEHGIG
JKEL8-67MN032POQ67.FRS&)T?G>A,D:CFELUV%'W:>X.109>A,BYH09,/TZA[:\])]_^`>RN&)8-8:0)/a-2P>A8:530)b
2 <?>A@&)2P>X.1&)21R_T$&N2Cc8:d/,:OQ.e216f>AgGh21&/5;09O1O>A8di4j092eMj6f5;0Olk'4/UlCFJmUn05PW-8-&)*&)go0pCcq9>)2e@03gDZ)[r/\]K^`6fd->A2e.9-a:21>)8:5;0Nb
kh(s>A6ogut.b .1&A.e&Nq9>Av:8jR-w0OF.16o>:b T$2x/a-2P>A8:5Py
b <D,/.1W-&)8
w,-8-6oMNz{*:>),Db T$2x&:b *:>X.12e&N,-6}|w0OF.16o>:b T$2
Abstract~
0s*-2e0OQ098. 6o8.eW-6fO=*:>)*092m>A8678jM)0OF.167>X.167&N8&AT'.eW-0s8:&)8-go678:09>A2 LUX 5;&Ng7&N2 .e2P>A8:OQT$&)21(678ﬃ>BOeRjOQ.e09(@:>NOQ0d&N8

&).e6o&)8NGhk'=rA]N])]B6o8.e038d/09dT$&N2K21&N>NdOe,-21M)0967gogo>)8:5;0S>)*-*-go6o59>X.167&N8DbUlW-0OeR/OF.103(Ł>Agog7&XHOm59>A*/.1,-21678->)8ﬃ67(s>))0)
*032eT$&)21(6o8-(&).e6o&)8d/0;.1095.167&N8D0385;&/d/6o8-67.eW.eW-0+NGhk'=rA]N])]5;&/d/032>A8:d.e2P>A8:Oe(+6}.e.e6o8-.eW-067(s>))0_.e&Xl>A2Pd-O
.eW:0id/05;&/d/092_.1W-21&),-NWﬃ.eW-0=4

8-0;.F`&)21y>X.s>2P>X.10&AT&)8-067(s>AN0*032sOe095;&N8:dbUlW-0Bd/05;&/d/03221095;&N8:OQ.e21,:5.PO
>A8dd-6oOe*-gf>RjO.1W-0210953036oM)09d6o(+>))0NbUlW-0 LUX 53&)go&)2+.e2P>A8OFT$&N2e(6fOs,:Oe09d6o8:OQ.e0>)d&AT=OF.P>A8:d:>A2Pdgo678:09>A25;&)go&)2
.e2P>A8OFT$&N2e(sOpgo67yN0 Y UV biUlW-0s2109Oe,-g7.1OmOeW-&X.eW:>A.m.eW:05;&Ng7&N2=2e098:d/03216o8-&AT`.eW-02e05;&)8OF.12e,:5;.e0d6o(s>A)0s6fOK53g70>A21g7R
6o(*:2e&XMN09db
Keywords t?NGhk'=rA]N])]p5;&/d/6o8-)HC)0;T$092e098:5;06o(s>AN0))<n&)N>)2e67.eW:(6f5l5;&Ng7&N2?.121>)8:OQT$&)21(i
~
672103go09O1O.e2P>A8OQ(+6fOFz
Oe67&N8
1 Introduction
NGhk'=rA]N])]`6fOD>A8=CQ4:=XCFUEzcUOQ.e6og7gN67(s>))05;&/d/6o8-HOQ.1>A8-z
d->)21d+d/09M)03go&)*09d_@jRm.1W-0LN&)6o8N.hGIW-&A.1&))2P>A*:W-6o5`k|/*032e.1O
 21&),-*u)GIk'=bnNGhk'=r)])]N]s6oOpd/0OQ6o)8:09dB.1&*-21&XMj6od-0
8j,-(+0321&),:On53>A*>A@-6og767.e6o09OD6}.1W-678_>l,-8-67v:09dmOeR/OF.103(Bb8-0
6o8N.1032109OQ.e6o8-&N*/.e6o&)8ﬃ&)TNGhk'=r)])]N]6oOm.eW-0i03N67&N8LT
Cc8.e092e0OF.s5;&/d/6o8-HCQW-09853032e.1>)678*:>A2e.1O&AT.eW-0
6o(+>))0h>)2e0&ATjW-6o)W-092D6o(*&)2e.1>)8:5;0.1W:>A8 .1W-0h@:>N5PyN2e&N,-8:db Cc8
NGhk'=rA]N])]G>)2Q.\7\3 .eW:05;&N2e05;&/d/6o8->Ago)&N2e67.eW:(i
.F`&igo6o8-09>)2K5;&Ng7&N2p.e2P>A8:OQT$&)21(sO=>A210*:2e&N*&OQ0d>NOmOF.P>A8/z
d->)21dt2103MN032POQ6o@-go0B&)2s6o2e2103MN032POQ6o@-go0)h2109Oe,-g7.e6o8-ﬃ678go&NO1OFz
go09O1Op&)2=go&&OQ09g7R53&/d/678:i2109Oe*095.167MN03goR)bsUlW-0S<n&)N>)2e67.eW-z
(+6o5W:EL0k|j.e038OQ6o&)8¡<?EH¢ i6fOB>8-&)8g76o8-09>)25;&)go&)2
.e2P>A8OFT$&N2e(B:210;T$092e6o8-s.1&S.1W-0K@-6o&)go&)N6o59>AgDWj,-(s>)8Mj6oOe67&N8
OeRjOQ.e09(BbmC{.p59>A867(+*-21&XM)0K.eW-0sNGhk'=rA]N])]5;&/d/6o8-210;z
Oe,-g}.PO£r{bJ¤Oe(s>A2e.K038:53&/d/678:@:>NOQ0dﬃ&)8NGhk'=r)])]N]
5;&/d/092hl>)Ohd/09M)09g7&N*0d_6o8 ¥X{b?kI>N5PW+T$21>)(+06oOI678:d-03*038/z
d/098N.1g7R5;&/d/0d,OQ6o8-.eW-0HC&)*/.167&N8Db¦UlW-098Dd->X.P>
>A210.e2P>A8:Oe(+6}.e.e0d§.1&X`>)21dﬂ>d/0953&/d/032W:03210>v8:>Ag
6o(+>))0m6fO2e05;&)8OF.12e,:5;.e0dbHUlW-0=.121>)8:OQ(+6fOeOe6o&)86fOH(s>)d/0
67.eWB.F`&sgo>RN032PO3bIUlW:0=v:2POF.Lgf>R)092H5;&N8N.P>A6o8:O`.eW:0Kd->X.P>-
.eW:0Oe095;&N8:d+gf>R)032'5;&)8.P>A6o8:O.eW:0L210;T$03210385;0H6o(s>A)0Nb^`,/.
.eW:0>),/.eW-&N21O d/&8-&A.p0;|/*-gf>A6o8W-&X¨.1&&N@/.1>)678.eW-0678:6}z
.e6f>Ag?2e03T$0321038:530)blUlW-0=.FRj*-6f53>)gn*-21&)@-go03(¤&AT.eW:6oOyj678:dB&)T
OeRjOQ.e09(©6fO.eW-0,-*d:>X.e6o8-ﬃ&)TL.eW:003(+&).e00;T$092e098:5;0
Cc(s>AN0HCQ;b`H095;098.egoR [A{'0W:>M)0d/09M)09g7&N*0d>
8-09ªOQR/OQ.e09(Ł>)g7go&X6o8-6o(+>))0.e2P>A8:Oe(+6oO1OQ6o&)8.eW-21&),-NW
>sOe678-Ng70m5PW>A8-8-09gD67.eWBM)092eRg7&X@:>A8:d-6odj.1Wu=4

b
UlW-0_.e2P>A8:Oe(+6oO1Oe67&N821>A.e02e0>)5PW-0O.1W-0+*092QT$&N2e(s>A85;0K&)T
&)8:0L6o(+>))0*092lOe0953&)8:dDbUlW:0L,-*
d->X.1678:_&)TD.eW-0pHCI6oO
.e216o))092e0dW-09853032e.1>A6o853&)8:d/67.e6o&)8O >)2e0(+0;.S$go6o8-y)0d
.1&_.1W-0K>)(&N,-8.&AT(&).e6o&)8B>A2109>NO`Oe,:5PW>)O9t.e&j&+(s>A8jR)
T$09«&N28-&(&XMj6o8-ﬃ&)@-¬F095.PO1;bVCc8:OQ.e09>Nd&ATKOQ.1>)8:d->A2Pd
go678:09>A25;&Ng7&N2m.e2P>A8OFT$&N2e(sO9nT$&N2_03|/>)(+*-g70.eW-0 RGB .e&
Y CrCb .121>)8:OFT$&N2e(Bn.eW-0<?EH¢­.121>)8:OQT$&)21(6oOK,:Oe09d678
&N21d/092S.1&6o(+*-2e&XMN0.eW:053&)go&)2i2e098:d/03216o8-:b¡®H092e0NL`0
6o8jM)09OQ.e6oN>A.e06}.POi>Nd/MX>A8.1>))0O>)8:d§d/2P>@:>N5PyjO678&),-2
OeR/OF.103(¯ [A{bUlW-6fOH*:>)*092H6oOL&)21N>)8-67q909di>)OlT$&Ng7go&XHO9tI`0
d/0Oe532e6o@0S&),-2_OQR/OQ.e03(°6o84j095;.e6o&)8r>A8:d.1W-0*-2109Oe038-z
.P>X.e6o&)8§&AT=.eW:08-&N8¦g76o8-0>A2B<nEH¢°5;&Ng7&N2S.e2P>A8OFT$&N2e(±6oO
N67MN038ﬃ6o84j095;.e6o&)8¥:ba678:>)g7goR)03|/*092e6o(+038.1>)gI2109Oe,-g}.PO3
d/6fO15;,:O1OQ6o&)8>A8:d5;&N8:5;go,:Oe67&N8>A210_N67MN0386o8ﬃ4j095;.e6o&)8:O [:
²
->A8:diZ-b
2 Proposed System
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2.4 Reference image updating at ground
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2.5 Reference image updating at the re-
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2.5.1 Regions to be updated
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2.5.2 Local quality coefficient computation
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3 Logarithmic color transform
3.1 LUX color space introduction
Cc8.eW-0+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*&)8-098N.I53&)go&)2.e2P>A8OFT$&N2e(V6fOh53>)2e216o09dm&N,/.,:Oe678-m> go678:09>A2
5;&Ng7&N2.e2P>A8OFT$&N2e(B:096}.1W-032 RGB → Y UV &)2 RGB →
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5;&/d/6o8-s>A210)t
T =

 0.299 0.587 0.114−0.16875 −0.33126 0.5
0.5 −0.41869 −0.08131


A = T−1 =

 1.0 0 1.4021.0 −0.34413 −0.71414
1.0 1.772 0


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6fOQ&N(+&)21*-W-6fOQ( φ−1 $T$&)2(+&)210=d/0;.P>A6ogoO9-Oe030+ ÂAµ;b
UlW-0 LUX 53&)go&)2OQ*:>N5;00;|j.e098:d-O_.eW-0B<DCcGº(+&/d/03g`.e&
W:>)8:d/go0ﬃ5;&)go&)2PO$6 b 0Nb7 Y CrCb b·a:&)2B.1W:>X.*-,:2e*&NOe0)
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*-2P>)5;.e6f53>)g?6o8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go&)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.121>)8:OQ(+67.Q.109dg76o)W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Φ : x → y = M ln
(
x0
x
)
Φ−1 : y → x = x0 exp
(
− y
M
)
W-092e0 x ∈ ]0 · · ·x0]
6fO`>=5;&)8.1678j,-&N,:OhN21>Rmgo03MN03g  x0 ∈
]0 · · ·M ] 6fOh.1W-0L(s>A|j6o(K,:(.121>)8:Oe(67.Q.109dsgo6o)W.'>A8d M
6fO'.eW-0=d/Rj8:>)(6f5 21>)8-)0&AT)2P>Rgo03MN03gfOpµ.FRj*Db M = 256
T$&N2HÂXz{@-6}.H53&jd-678-jb
a67N,-210p¥:t^'6o&)go&)N6o59>Ag>A8>Ago&))RNb
a:2e&N(·>(s>X.1W-03(s>A.e6f53>AgI*&N678.K&)TlMj6o03=.eW:0d/6f>A)2P>A(
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53&)(+*&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(R, G, B)
Norm
−→ (r, g, b)
Ψ
−→ (l, u, x)
Denorm
−→ (L, U, X)
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3.2 LUX forward transform
a6o21OQ.9:53&)go&)2L53&)(+*&)8-098N.PO>A210=8-&)21(s>Ago67q909db`Un&S>Nd->A*-.
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(R, G, B) ∈ [0, M [× [0, M [× [0, M [ 678.eW:0pd-6oO15;210;.10
59>)Oe0)'.e2P>A8:Oego>A.e0d»,:>)8N.16}.1670O (r, g, b) >A210Bd-0;v:8-0d.e&
OQ.e6f5PyS.1&s.eW-0_678.10321M>)g ]0, M ] >)OH2109»,-6o2109di@jR.1W-0K<DCcG
.1W-03&N2eRNR6o03gfd/6o8-8:&)21(+>)g76oq30d¦»,:>A8.16}.1670O
(
R, G, B
)
b
<n0;. (r0, g0, b0)
@0m.1W-0_(s>A|j6o(K,:(«MX>)g7,-0OL&)T (r, g, b) b~
0=W:>M)0Nt
r = R + 1 g = G + 1 b = B + 1
R = r
r0
G = g
g0
B = b
b0
UlW-098s.eW-0 8-&N8-g76o8-0>A2h.121>)8:OQT$&)21( Ψ W:6o5PWS6fOI.eW-0p5;&N(_z
*&NOe6}.167&N8§&ATK.eW-21030T$,-8:5;.e6o&)8:O Φ−1 ◦ T ◦ Φ (s>R³@0
5;&N(+*-,/.e0dB>)O9t
l = R
t11
G
t12
B
t13
u = R
t21
G
t22
B
t23
x = R
t31
G
t32
G
t33
W-092e0 tij
>)2e0=5;&j03¹s5367098.1Ol&AT(s>X.e2167| T b
4j&sT>)29-.eW-6fOLgo&)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OFz
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.K&)T
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u =
{
u
2
6}T u ≤ 1
1− 1
2u
6}T u > 1
x =
{
x
2
67T x ≤ 1
1− 1
2x
67T x > 1
a678>Agog7RNI>*:2e&N*092d/098-&)21(s>Ago67q>X.167&N8OF.103*Rj6o03gfd-O_.eW-0
.eW:2e090 8:&)8-go678:09>A2H53&)go&)25;&N(+*&N8-038.1O ∈ [0, 255] t
L = Ml− 1
U = Mu− 1
X = Mx− 1
Q\9]N
U?& Oe67(+*-goRp.eW:0`k'»bfF\]N;X'0`,:Oe0I.1W-0`T$&)gog7&X6o8-L03|/*-2e0OFz
Oe67&N8.1&S5;&)(+*-,-.e0 .eW-0m<?EH¢¨T$&N2el>A2Pds.121>)8:OFT$&N2e(Bt
L = (R + 1)t11(G + 1)t12(B + 1)t13 − 1
U = (R + 1)t21(G + 1)t22(B + 1)t23 − 1
X = (R + 1)t31(G + 1)t32(B + 1)t33 − 1
Q\)\
3.3 LUX inverse transform
UlW-0=6o8jM)032POe0&)T?kI»bfF\)\`6oOpt
R = (L + 1)a11(U + 1)a12(X)a13 − 1
G = (L + 1)a21(U + 1)a22(X)a23 − 1
B = (L + 1)a31(U + 1)a32(X)a33 − 1
Q\r)
W-092e0 aij
>A2105;&j0;¹S5;6o038.POS&AT=6o8jM)032POe0(+>A.e216}| A =
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4 Experimental results
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